Introduction
The spatial distributions of PAH features and molecular hydrogen (H 2 ) pure rotational emission lines around the ionizing front in star-forming regions trace the physical property distributions of photodissociation regions (PDRs) such as the radiation field strength, density, and the grain charge.
We examine the properties of PAH features and H 2 emission lines observed by Spitzer/IRS as complementary data in WADI (the warm and dense ISM) Herschel key program.
Abstract
We report the analysis of the mid-infrared spectral maps observed by Spitzer/IRS toward star-forming regions included in the Herschel key program WADI for HIFI and PACS. Three sources are investigated. In the Carina northern molecular cloud, the IRS spectra are fitted using 4 components of small grains; PAH 0 , PAH + , PAH x , and evaporating VSGs, and the spatial distributions of these components are derived. In S140 the contributions of evaporating VSGs to the IRAC 8μm image can be quantified, whereas there is no clear evidence in the Carina southern molecular cloud. The H 2 pure rotational emissions reveal the temperature distributions. H 2 emissions (Fig.1) : The distributions of S(2) 12μm and S(1) 17μm are quite similar and the peak positions are the same. On the other hand, the ratio of 12μm/17μm increases towards the dense regions of the filament, suggesting that increasing density allows a more efficient heating of H 2 (see discussion on temperature in 3.2).
Spitzer Observations
IRAC 8μm (Fig.2) Fitting spectra (Fig.3) : We fit the spectra using band emission templates of 4 small dusts (PAH 0 , PAH + , PAH x (larger ions), and evaporating VSG) together with continuum and gas emissions with taking account of the extinction (Pilleri et al. in preparation; Joblin et al. 2008) . This method gives the direct spatial distributions of different components. (Fig.4 left) : The ratio of PAH + increases north of the 8μm clump at the western edge of the observed area, facing the area with strong highly ionized gas, e.g.
PAH + distribution
[NeIII] 15.5μm. Since the PAH ionization traces G 0 T 1/2 / n H (Galliano et al. 2008) , the increase of the PAH + ratio indicate high UV field and/or low density. The maximum ratio of
Gas temperature (Fig.4 right) : The rotational temperature derived from H 2 9.7μm/17μm has a peak at the 8μm clump. This indicates the high density there which results in the increase of the photoelectric heating efficiency (Berne et al. 2009 ).
Trumpler 14
η Carina IRAC 8μm (Fig.6 ) : There is no clear distinction between the IRAC 8μm and PAH features other than 16.4μm in cut1. This may be caused by stronger UV field than in S140 and small contribution of evaporating VSGs in this region.
Fitting spectra : We fitted spectra with the same procedure in Carina-N at the region of upper box in Fig.5 left, where the 5-14μm spectra are available. Towards the HII region, PAH features are very weak and the fit is not good. Thus more careful treatment is needed to obtain a reliable distribution.
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Conclusions and future works
-Decomposition of spectra gives the spatial distributions of different PAH components -The contribution of evaporating VSGs to IRAC 8μm are indicated in S140, but not clear in Carina-N.
-H 2 9.7μm/17μm shows the gas temperature in a clump in Carina-N is high, indicating the high density.
-HIFI and PACS results (spatial distributions of PDR tracing lines and physical properties derived from the modeling) will be compared with the present work.
